CUTTING HEAD MOUNTING AND SUPPORT RING SYSTEM 


This application claims the benefit of provisional application number 
60/466,403 filed April 30, 2003. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0001] The present invention relates to a cutting head mounting and 

support ring system for securing a cutting head to a food slicing machine. 

2. Discussion of Related Art 

[0002] Slicing machines for cutting food products, such as vegetables, nuts, 

and fruit, are well known in the art. A known apparatus is described in U.S. 
Patent No. 5,694,824 and comprises a main frame, a drive motor, a 
stationary annular cutting head fixedly attached to the main frame and 
having a series of circumferentially spaced cutter support segments each 
with a slicing blade mounted thereon, and a rotatable impeller surrounded 
by the cutting head and connected to a drive motor for rotation within the 
cutting head. The cutting head and the impeller are configured so that the 
impeller directs a food product outwardly against the slicing blades when 
the impeller is rotated within the cutting head. 

[0003] In the known apparatus described in U.S. Patent No. 5,694,824, a 

cutting head mounting ring located on the bottom of the cutting head is 
received on a fixed support ring of a slicing machine. The cutting head is 
gravitationally held on the support ring with axially extending pins serving 
to retain the support ring relative to the mounting ring. The cutting head is 
separated from the mounting ring for cleaning and maintenance simply by 
lifting the cutting head and mounting ring from the support ring. 


[0004] In such known machines, it is necessary to often change the cutting 

head in order to replace or clean the cutting head and/or the slicing blades. 
Removal of the cutting head, or replacement or adjustment of the slicing 
blades is typically a time consuming procedure and thereby reduces 
production efficiency. Removal or adjustment of the cutting heads must 
therefore be accomplished with minimal down time of the slicing machine. 

[0005] As discussed above in relation to the slicing apparatus described in 

U.S. Patent No. 5,649,824, the known cutting head includes an upper 
annular ring mounted on an upper side of the cutter segments and is 
connected to the support ring through a mounting ring mounted on a lower 
side of the cutter segments by pins that extend axially or downwardly from 
the cutter support segments and engage locating holes formed adjacent to 
the periphery of the support ring. In this particular coupling arrangement, 
it has been observed that the pins of the cutting head may deform or the 
locating holes may elongate on the support ring over time, thereby 
rendering it difficult to properly position the cutting head on the support ring 
after repeated usage. 

[0006] In another known slicing apparatus, a coupling arrangement is 

provided that includes a lower mounting ring upon which the cutting head 
may be attached. The lower mounting ring, in turn, is arranged to simply 
rest on and be frictionally supported by the support ring. 

[0007] In the known coupling arrangements, it has been observed that the 

cutting head and its mounting ring can be lifted or tilted relative to the 
support ring under some conditions of slicing operations when heavy 
surges of food products enter the impeller and result in impeller imbalance. 
When the impeller imbalance occurs, the impeller may impact the slicing 
blades and damage components of the cutting head and the impeller itself. 
Damage to the cutting head and impeller may result in poor quality of the 
sliced food product, and further necessitate replacement of the cutting head 
and/or impeller. 

[0008] Accordingly, an improved coupling arrangement between a mounting 

ring and a support ring of a food slicing machine is desirable to prevent 
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tilting or lifting of the cutting head relative to the support ring during slicing 
operations. It is also desirable to provide an improved coupling 
arrangement that improves the durability of the mounting and support rings 
during use, and that reduces or eliminates the possibility of damage to the 
cutting head and impeller from repeated removal and replacement 
activities. It is also desirable to reduce the down time of slicing machines 
and to simplify the process of removing or mounting a cutting head from 
and to a slicing machine support ring. 

SUMMARY OF THE INVENTION 

[0009] The present invention resides in a cutting head mounting and 

support ring assembly for a food slicing machine, and which includes an 
interlocking joint arrangement for connecting a pair of rings together so that 
the cutting head is restrained against tilting movement during operation of 
the slicing machine. More specifically, in accordance with a preferred 
embodiment, an improved ring coupling arrangement is disclosed for 
connecting a support ring and a mounting ring together in a slicing 
apparatus wherein the support ring has a plurality of circumferentially 
spaced, radially extending flange segments that have a surface inclined 
relative to the rotational axis of the impeller, and a mounting ring having a 
plurality of circumferentially spaced axially extending protrusions having a 
surface inclined relative to the rotational axis of the impeller. The inclined 
surfaces of the flange segments and the protrusions are complimentary 
shaped and arranged to mutually engage face-to-face with one another to 
define scarf type joint connections when they are interdigited. 

[001 0] The mounting ring of the invention is arranged to be secured to the 

cutting head and to be received by the support ring in a co-axial 
relationship. When received by the support ring fixedly attached to the 
main frame of the slicing machine, the mounting ring may be manually 
rotated in the driving direction of rotation of the impeller of the slicing 
machine. As the mounting ring is rotated, the inclined surfaces of the 
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protrusions will interlock with corresponding inclined surfaces of the flange 
segments of the support ring to define scarf joints. 

[0011] The inclined surfaces of the mounting and support rings are 

configured so that continued rotation of the mounting ring in the driving 
direction of the impeller is prevented relative to the support ring. During a 
slicing operation, the force of the impeller within the cutting head tends to 
drive the mounting ring protrusions into and against the support ring flange 
segments so that the support and mounting rings become rigidly coupled 
axially and circumferentially to each other. Upon completion of the slicing 
operation, the mounting ring may be uncoupled from the support ring 
merely by reverse rotating the mounting ring in the direction opposite to the 
driving direction of rotation of the impeller. 

[0012] The features of the interlocking joint arrangement of the invention 

reduce the potential for the tilting or lifting of the cutting head relative to the 
support ring during slicing operations mounting ring. Furthermore, the 
interlocking joint arrangement of the invention increases the efficiency of 
mounting a mounting ring to a support ring, and as a result, the process for 
removing or mounting a cutting head to a slicing machine is rendered less 
time consuming. It will also be understood that the interlocking joint 
arrangement of the invention does not require fastener devices to secure 
the mounting ring to the support ring, and thus, the coupling arrangement 
between the support ring and the mounting ring is simplified and the 
durability of the support ring and mounting ring is improved over known 
coupling arrangements. Moreover, it will be understood that the inclined 
surfaces of the mounting and support rings require only simple machining 
operations to be formed, and will permit effective interlocking despite 
excessive wear due to their simple, wedge-like nature. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] FIG. 1 is a side view of a known slicing machine having a known 

cutting head configuration; 
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[0014] FIG. 2 is a partial perspective view illustrating the known slicing of 

a food product by the known slicing machine; 
[0015] FIG. 3 is a perspective view of a support ring and a mounting ring 

according to a preferred embodiment of the present invention; 
[0016] FIG. 4 is a partial, perspective view of the mounting ring of FIG. 3 

connected to the support ring prior to interlocking; and 
[0017] FIG. 5 is an elevational view of a cutting head assembly mounted on 

a mounting ring connected to a support ring having the coupling 

arrangement according to a preferred embodiment of the invention. 


DETAILED DESCRIPTION OF THE INVENTION 


[001 8] With reference now to the drawings, FIG. 1 shows a cutting head 1 0 

mounted on a known slicing machine as is well known in the art and as is 
further described in U.S. Patent No. 5,694,824, the entirety of which is 
incorporated herein by reference. The known slicing machine includes a 
main frame 12 upon which is mounted a drive motor 14 and a food product 
hopper 16. The motor 14 rotates an impeller 18 via gear box 22 such that 
food products dropped into the impeller are directed radially outwardly via 
centrifugal forces and caused to rotate by contact with the impeller blades 
20 of the impeller 18. The cutting head 10 includes an upper annular ring 
23 mounted on an upper side thereof and is fixedly mounted to a mounting 
ring 24 on a lower side thereof, which in turn is mounted on a support ring 
26. The cutting head 1 0 is secured to the mounting ring 24, for example by 
fasteners, to removably attach the cutting head to the mounting ring 24. 
The mounting ring 24 is secured to the support ring 26 by simple friction or 
by suitable fasteners. The support ring 26 is fixedly attached by suitable 
fasteners to the housing of gear box 22. 

[0019] As illustrated in FIG. 2, rotation of the impeller 18, concentrically 

within cutting head 10, urges food products 32 around the interior of the 
cutting head 10 in the rotational driving direction of the impeller 18 shown 
by arrow D. The cutting head 10 comprises cutting head segments 28 that 
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carry circumferentially spaced cutting blades 30 mounted thereon. The 
cutting blades 30 are positioned such that they extend radially inwardly a 
slight distance from the adjacent portion of the cutting support segments 28 
such that movement of the food product 32 in the impeller driving direction 
D causes slices 32a to be cut from the food product. 

[0020] In a preferred embodiment of the invention shown in FIG. 3, a 

cutting head mounting and support ring assembly comprises a mounting 
ring 24 that is configured to connect to a known cutting head 10 in FIG. 1 
and to a support ring 26 made according to the invention. As will be 
appreciated more fully below, the mounting ring 24 and the support ring 26 
of the invention are configured to axially and circumferentially interlock with 
each other to secure the mounting ring against rotation in reaction to slicing 
forces, and against tilting relative to the support ring, preferably by a 
frictional interlocking scarf type joint arrangement. 

[0021] The support ring 26, as illustrated in FIG. 3, preferably has an 

annular hub 40 arranged to be secured onto the housing of the gear box 22 
of a slicing machine such, as for example, the slicing machine in FIG. 1, 
and is configured to permit the rotary impeller 1 8 to connect to the gear box 
22. The support ring 26 further includes a ring portion 44 and a plurality of 
spokes 42 that extend from the hub 40 and connect to the ring portion 44. 
The ring portion 44 includes an upper, radially extending planar surface 46 
defining an annular receiving area and an axially extending lip 48 extending 
from the upper surface 46. The annular lip 48 has an inner circumference 
that is shared with the inner peripheral circumference 45 of the ring portion 
44 and an outer circumference 49 generally spanning the inner and outer 
peripheral circumferences 45, 47 of the ring portion 44. The ring portion 44 
of this embodiment of the invention also includes a lower, generally radially 
extending surface 54 opposed and parallel to the upper surface 46. 

[0022] The ring portion 44 includes a plurality of circumferentially spaced 

flange segments 50 projecting radially from the outer circumference 47 
thereof. Each of the flange segments 50 is provided with a radially and 
axially extending inclined surface 52 defined at an end thereof oriented to 
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extend at an angle relative to the axis A of the support ring 26. The 
inclined surfaces 52 are preferably planar and arranged on ends of the 
flange segments 50 that are trailing relative to the direction of driving 
motion of the impeller of the cutting head. 
[0023] The flange segments 50 may be formed with the ring portion 44 and 

formed integrally in one piece therewith or, alternatively, could be formed 
separately and subsequently connected thereto by suitable fasteners or by 
being welded. 

[0024] The mounting ring 24, as shown in FIG. 3, preferably includes 

opposed upper and lower radially extending surfaces 56, 58. The upper 
surface 56 is arranged to permit the cutting head 10 of the known slicing 
machine to be positioned thereon and permit the impeller 18 to extend 
therethrough. The lower surface 58 is arranged to be positioned on the 
upper surface 46 and the flange segments 50 of the mounting ring 26. The 
inner circumference 57 of the mounting ring 24 is sized so as to be 
accommodated by the annular lip 48 of the support ring 26 such that the 
outer circumference 49 of the annular lip 48 is generally of the same 
diameter as the inner circumference 57 of the mounting ring 24. The 
mounting ring 24 includes a plurality of holes 80 defined around the 
periphery thereof and arranged to receive fasteners used to connect the 
cutting head 10 of the slicing machine to the mounting ring 24. 

[0025] The mounting ring 24 includes a plurality of circumferentially spaced 

projections 60 extending axially from the lower surface 58 of the ring. Each 
of the protrusions 60 is provided with a radially extending surface 62 
oriented to extend at an inclined angle relative to the axis A of the mounting 
ring 24. The inclined surfaces 62 are preferably planar and complimentary 
shaped to the inclined surfaces 52 of the support ring 26. The inclined 
surfaces 62 of the mounting ring 24 are arranged to mutually engage face- 
to-face with the inclined surfaces 52 of the support ring 26 when the 
mounting ring 24 is coaxially mounted on the support ring 26 with the 
projections interdigited with the flange segments 50, and rotated relative to 
the support ring 26 in a direction of driving movement of the impeller 18. 
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[0026] While in the preferred embodiment the flange segments 50 of the 

support ring 26 have a radially extending width greater than the protrusions 
60 of the mounting ring 24, the flange segments 50 and the protrusions 60 
may have any radially extending width sufficient for them to mutually 
engage and sufficiently interlock to create a positive driving connection 
between the mounting ring 24 and the support ring 26. Furthermore, while 
the support ring 26 is preferably shown to have more flange segments 50 
than the axial protrusions 60 of the mounting ring 24, the support ring 26 
may have any number of flange segments 50 that are sufficient to be 
interdigited with and interlock with any numberof axial protrusions 60 of the 
mounting ring 24. 

[0027] As shown in FIG. 4 which illustrates the mounting ring 24 mounted 

on the support ring 26 with the flange segments 50 and the axial 
protrusions 60 interdigited and prior to interlocking with one another, the 
inclined surfaces 52 of the flange segments 50 are preferably configured 
so that a rearward edge 64 relative to the driving direction of the impeller 
rotation, as shown by arrow D, is generally adjacent to the upper surface 
46, and an opposite rear, trailing edge is generally adjacent the lower 
surface 54 of the support ring 26. On the other hand, the inclined surfaces 
62 of the protrusions 60 on ring 24 are preferably configured so that a 
rearward edge 70 relative to the impeller driving direction D defines a 
corner with the lower surface 58 and extends at an incline axially 
downwardly and forwardly therefrom relative to the impeller driving direction 
D and therefrom to a forward opposite edge 68. 

[0028] It will be noted that the inclined surfaces 52, 62 of the mounting ring 

24 and the support ring 26 are sized to have interlocking surfaces that 
generally have a height of the same size. In an alternate embodiment, the 
inclined surfaces 52, 62 can be configured to have different sizes relative 
to one another having sufficient overlap to accommodate one another when 
interlocked. 

[0029] In the preferred embodiment shown in FIG. 4, the inclined surfaces 

52, 62 are generally at an angle of 45°. While the angle of each of the 
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inclined surfaces 52, 62 is preferably between the range of 30 to 60°, 
however, it will be noted that the angle of each of the inclined 
surfaces 52, 62 is not limited to this range. 

[0030] FIG. 5 illustrates the support ring 26 interlocked with the mounting 

ring 24 supporting the cutting head 10 and an impeller 18 arranged to 
rotate in the impeller driving direction D therein clockwise about axis A-A 
if viewed from above. As can be seen, the interlocked flange segments 50 
and the axial protrusions 60 are interdigited and effectively form a scarf 
type joint 82 between the mounting and support rings 24, 26 that lies in a 
plane between the inclined surfaces 52, 62 so that a continuous line of 
contact is maintained between both the flange segments 50 and the axial 
protrusions 60. In this manner, an anti-rotation and hold-down connection 
is established between the cutting head 10 and mounting ring 24. 

[0031] It will be noted that the inclined surfaces 52 of the flange segments 

50 are arranged on a side thereof that trails the direction of rotation D of the 
impeller 18. On the other hand, the inclined surfaces 62 of the axial 
protrusions 60 are arranged on a side thereof that leads relative to the 
direction of rotation D of the impeller 18. It follows that due to the food 
products 32, for example as shown in FIG. 2, being urged radially outwardly 
towards the cutting blades 30 of the cutting head 10 in the direction of 
rotation D, the axial protrusions 60 are similarly urged against the flange 
segments 50, as shown in FIG. 5, due to the centrifugal forces in the 
direction of rotation D caused by the impeller 18 and food products 32. 

[0032] As a result of the interlocking joint arrangement of the invention, the 

mounting ring 24 carrying the cutting head 10 can be removed from the 
support ring by rotating the mounting ring 24 in a direction opposite to the 
driving direction of rotation D of the impeller 18 to disengage from the 
flange segments 50 of the support ring 24 when the impeller 18 is not 
rotating. 

[0033] While not required by the interlocking joint arrangement of the 

invention, the flange segments and protrusions of the support and 
mounting rings, respectively, may be configured to receive fasteners, such 
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as pins, clamps or screws, to additionally secure the mounting ring and 
support ring together, if such a need arises. 

[0034] It will be noted that the present invention is not limited to a mounting 

ring and a support ring each having generally inclined complementary 
surfaces on the flange segments and protrusions. Alternate coupling 
surface configurations may be substituted that have different joint forms 
generally configured at the same location as the preferred scarf joint 
connections of the invention relative to the direction of rotation of the 
impeller. In an alternate embodiment, the support ring, for example, may 
have a generally arcuate surface that is located on the leading end of the 
flange segments relative to the driven direction of rotation of the impeller. 
In such an embodiment, the mounting ring includes complementary 
contours on the trailing end of the protrusions that receive the arcuate 
surfaces of the support ring. In another alternate embodiment, the flange 
segments and the protrusions may have overlapping end sections that form 
radial and axial engaging faces when brought together in a fashion similar 
to a lap joint. In yet another alternate embodiment, the flange segments 
and the protrusions may define corresponding mortise and tenon joints, 
with each of the protrusions defining a tenon and each of the flange 
segments defining a mortise. The common characteristic that is desired in 
such joint configurations is that both an anti-rotation and a hold-down 
coupling is obtained between the mounting and support rings. 

[0035] It will be readily understood that the described embodiment of the 

invention is exemplary only and various other features and details could be 
incorporated in the system described herein without departing from the 
spirit and scope of the invention as defined in the appended claims. 
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